The role of luminal contents in radiation enteritis.
A guinea pig model was used to evaluate luminal content as a factor in the development of acute radiation enteritis. Surgical bypass of one half of the small bowel created an isolated segment free of luminal contents. Radiation effects on this empty intestine were compared with effects on bowel in continuity, on intestine containing bile only, and on intestine containing pancreatic enzymes plus food. The animals were subjected to a single dose of 1600 rad via an abdominal port and killed 4 days later. Surviving crypts per circumference provided one index of the severity of the injury. Intestinal damage was further evaluated by histologic grading. Surviving crypts were significantly fewer for irradiated segments of bowel containing any of the components of the intestinal stream compared to either nonirradiated controls or irradiated but empty bowel. Histologic scoring revealed a gradation of injury, with progressively more severe damage in empty irradiated bowel, and in intestine containing only pancreatic secretion, bile, and all components of the luminal stream. We conclude that both bile and pancreatic secretions in the lumen enhance acute radiation-induced small-bowel injury.